Co-localization of the channel activating protease prostasin/(CAP1/PRSS8) with its candidate activator, matriptase.
Prostasin (CAP1/PRSS8) is a glycosylphosphatidylinositol-anchored membrane serine protease believed to be critical for the regulation of epithelial sodium channel (ENaC) activity. Prostasin is synthesized as an inactive zymogen that requires a site-specific endoproteolytic cleavage to be converted to an active protease. We have recently reported that the tumor-associated type II transmembrane serine protease, matriptase is necessary and sufficient for prostasin activation in the epidermis. In this study, the interrelationship between the two membrane serine proteases was investigated further by using enzymatic gene trapping combined with immunohistochemistry to delineate the spatial expression of matriptase and prostasin in mouse tissues. We utilized a knock-in mouse with a promoterless beta-galactosidase marker gene inserted into the matriptase locus, as a unique tool for precise assessment of endogenous matriptase expression. The spatial expression of matriptase and prostasin in mouse tissues was delineated by combining in situ beta-galactosidase matriptase staining with immunohistochemical detection of prostasin. We report that prostasin displays a near-ubiquitous co-localization with its candidate activator matriptase in a variety of normal epithelial tissues. These include simple, stratified, and pseudo-stratified epithelium of the integumentary system, digestive tract, respiratory tract, and urogenital tract. However, matriptase and prostasin expression segregates during epithelial multi-stage carcinogenesis to eventually become localized in separate compartments of the tumor. These data suggest that a matriptase-prostasin zymogen activation cascade may be functionally operative in multiple epithelial tissues, but matriptase promotes epithelial carcinogenesis independent of prostasin.